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ABSTRACT

Aryl ureido 1,3,5-triazines(l1 I&j) were synthesized and tested for their anti-
bacterial, antifungal, Photosynthesis-inhibiting, and antialgal activity.
Compounds 111 was moderatively active against E.Coli and 111, against
B.Subtilis. No antifungal activity was observed, and |11, possessed pho-
tosynthesis-inhibiting activity. The anti-algal activity of the compounds
tested wasrelatively low. HPL C method for analysis of final targeted mol-
ecules are presented here. © 2008 Trade Science Inc. -INDIA
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Asymmetric induction;
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INTRODUCTION

Fluoro compounds™? and s-triazing® derivatives
exhibit biological activities, asherbicide, antioxidant
for lubricating material§°, deodorant for treating or-
ganic dudges®, treatment of hyper proliferativedisor-
derd”, inplant growth regulation®. Urea’sand thioureas
have been used in the manufacturing of resing®, glue
solvents, photographic fixing agent, vul canization ac-
celerator and in somemedicines. Itsderivativesshow a
widerange of pharmacol ogical propertiessuch asdi-
ureticg?, antibacterial™¥, hypoglycemics*?, intreat-
ment of ulcers. Inview of our interest to searchfor new
synthetic organic compounds*® for expected use as
pharmaceutical products, severa derivativesof aryl
ureas with s-triazine have been prepared and studied
their biologicd activities.

RESULTSAND DISCUSSION

Cyanuric chloride and 4-Fluoro phenyl anilinewas
condensed inequimolar proportions. Theresultant prod-
uct wasreacted with ngphthal ene ureafoll owed by con-
densationwithvariousaryl uresstoyiedthecorrespond-
ing 1,3,5-triazinederivatives(l1 Iaj)(SCH EMEY).

Substituted ureas have been used to provide the
correspondingAryl ureido 1, 3, 5-triazinesinhighyieds,
which area so of much interest with regard to biologi-
ca activity Theresultsarelisted in TABLE 1. Another
important feature of thisprocedureisthestability of a
variety of functiona groupssuch asmethyl, nitroand
halides, under thesereaction conditions.

The constitution of all the products has been con-
firmed by d ementd analysisand supported by *HNMR
and Mass spectra. Thenew aryl ureido 1,3,5-triazine
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SCHEME1
TABLE 1: Synthesisof aryl ureido 1,3,5triazinederivatives

M olecular Molecular o~ Yield

Entry R formula weight M.P () (%)
I, H Cy7H,1FNgO, 436.64  202-204 70
1y 0-CH;  CxgHxFNgO» 450.67 212-214 64
I mM-CH;  CygHFNgO» 450.67 210-212 62
Iy p-CHg CygHo3FNgO, 450.67 218-220 64
e 0-NO;  CyHxFNO4 481.64 232-234 64
I1¢ mM-NO, CyHyFNgO, 481.64 234-236 72
g P-NO,  CyHxFNgO, 481.64 228-230 60
I, 0-Cl  CyHyCIFNGO, 470.09 206-208 70
11 m-Cl  CyHyCIFNgO, 470.09 212-214 74
IR p-Cl  CyHxCIFNgO,  470.09  220-222 72

derivativesaretabulatedin TABLE 1.
Biological activity

Antibacterid, Antifunga and Photosynthesisinhib-
iting activity werestudied for al Aryl ureido 1,3,5-tri-
azinecompounds.
Antibacterial activity

All the synthesi zed compoundswere screened for
their antibacteria againgt Bacillussubtilisand Escheri-
chia coli by cup-plate agar diffusion method™ using
DMF assolvent. The solution of compoundsat 50ug/
ml concentration, compared with standard drugslike

—  Fyll Paper

TABLE?2
Zone of inhibition in (ZOI) mm

Entry R at 50ug/ml concentration
E.coli B.subtilis
[, H - -
[y 0-CH; 4 3
e m-CHz 11 5
g p-CH; 6 5
e 0-NO; 8 3
[ m-NO, 3 9
e p-NO, 6 9
[y o-Cl 4 10
Il m-Cl 6 12
Il p-Cl 3 8
TABLE 3
Entry R | Cso(umoldm)
I, H -
[y 0-CHj; 53
Il m-CHz 212
g p-CH; 50
[le o-NO, 21
1 m-NO, 16
e p-NO, 23
Iy o-Cl 1.2
Il m-Cl 1.0
Il p-Cl 2.3

Amoxycillinand Griseofulvinrespectively with incuba-
tion period of 36h, the results are presented in
TABLE2.

Compounds 1l _and 111, were moderately active
against Escherichia Coli and Bacillus subtilisin com-
parisonto sandard drugslikeAmoxycillin(20mm ZOil)
and Griseofulvin (19mm ZQl), and other compounds
arelessactive, whilelll_showsno activity.

Antifungal activity

Antifungd activity wastested invitro against Can-
dida albicans, Candida tropicalis,Candida krusel,
Trichosporon beigdlii, Trichophyton mentagrophytes,
Aspergillus fumigatus, Absidia corymbifera using
broth microdilution method. All the compoundsl|i |,
wereinactive, with an exception of derivativelll which
showed amoderateactivity againg Absdiacorymbifera
(MIC 60.4 umol dm®) and Aspergillusfumigatus (MIC
60.7umol dn®) after 24h of incubation.

Photosynthesis-inhibiting activity in spinach chlo-
roplast
Most of thetested compoundsinhibited the photo-

synthetic e ectron trangport in spinach chloroplasts. The
photosynthes s-inhibiting activity of thecompoundswas
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investigated asinhibition of oxygenevolutionrate (OER)
inspinach chloroplasts. IC, vauesaregivenin TABLE
3. Compound 11 wasmost effectiveinhibitor of EOR.
It was 50-fold more potent than other -NO, and -Cl
compounds. Whereasortho and para derivatives|ll,
and |l ,wereapproximately twiceless potent than com-
pound I1l_whilelll, Illgaremorethan 100-foldless
potent. Therdatively low photosynthes s-inhibiting ac-
tivity of compoundsl| |, Isprobably aconsegquence of
their low agueous solubility, and hencetheir restricted
passage through the hydrophilic regionsof thylakoid
membranes. A comparison of compoundsi | ., withtheir
analogueslll_andlll indicates 60-100 fold decrease
inactivity. Photosynthesis-inhibiting activity of com-
pound I11_could not be determined dueto itsincom-
plete solubility. Theresultsare presentedin TABLE 3.

EXPERIMENTAL

General

All thesolventsand Sarting reegentswereof AndaR
gradeand are used without further purification. Glass-
wareisovenor flamedried prior to use. Reactionsare
performed under argoninert atmosphere. Crude prod-
uctsare purified by flash chromatography using 230-
400 mesh silicagel supplied by Acmechemicalslim-
ited, mumbai, India. Target compounds are analyzed
for purity by analytical HPL C, which was performed
using ShimadzuAT serieswith HPcontroller and Varian
UV detectorusing a C-8 hypersil silica column
(250mmx4.6mm). *H and *C NMR was recorded on
Varian Gemini 200MHz and 75M Hz spectrometer in
DMSO-d, solvent. Chemical shiftswere reported as
partsper million downfiddfrom aninterna tetramethyl
silane(TMS) standard (0.00 for *H NMR). ESMass
was performed at analytical division, Sal Life Sciences
Limited, Hyderabad, India. Elementd andysswasper-
formed at Indian Institute of Chemical Technology,
Hyderabad, India. Anti microbial analysiswere per-
formed at Central Drug Research Institute, Lucknow,
Indiaand Nationa Chemica Laboratory, Pune, India

Chemistry

Aryl urea’s are prepared according to known
method availableinliterature®. Puritiesfor dl thetar-
get compounds are analyzed by HPL C*¢ and purities
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>97% was obtained.

Synthesisof 4, 6-dichloro- [1,3,5] triazin-2-yl- (4-
fluoro phenyl) amine(l)

To a stirred solution of 4-Fluoro aniline (59,
0.01mol) inacetoneat 0°C wasadded cyanuric chlo-
ride (9.9g, 0.012mol) in acetone for 45 minutes and
neutral pH was maintained with NaHCO, solution. The
contentswerestirred for 12 hoursat 0°C. Thereaction
mixturewas poured on crushedice, filtered, dried and
recrystallized from absol ute ethanol to give(l), yield
63%. 'HNMR (200MHz, DMSO-d,): 67.14-7.27
(Ar-H, m, 2H), 68.02(-NH, broad, 1H), 68.17-
8.27(Ar-H, m, 2H). ®*CNMR (75 MHz, DMSO-d,):
15.96, 115.96, 116.1, 116.1, 150.39, 152.53, 169.26,
169.62, 162.62. m/z 260.06 (M+1).

Synthesisof 1-[4-Chlor 0-6 (4-fluor o phenyl amino)-
[1,3,5] triazin-2-yl]-3-naphthalen-1-yl-urea(l1)

Naphtha ene-1-yl- urea(5g, 0.01 mol) in acetone
wasadded to astirred solution of | (6.4g, 0.01 mol) in
acetone at below 30°C for 45 minutesand neutral pH
wasmaintained with NaHCO, solution. Thetempera-
turewasrai sed to 45°C and stirring was continued for
12 hours. Thereaction mixturewas poured on crushed
ice, filtered, dried, and recrystd lized from absol ute etha:
nol togive(ll), yield 65%.*HNMR (200MHz, DM SO-
d): 87.09-7.20 (Ar-H, m, 4H), §7.47-7.68 (Ar-H, m,
4H), 87.96 (Ar-H, d, 1H), §8.09-8.13 (Ar-H, m, 2H),
$10.21(-NH, s, 3H). *CNMR (750 MHz, DM SO-
d,): 114.05, 115.96, 115.96, 116.68, 120.35, 122.59,
122.66, 125.46, 125.50, 126.77, 128.26, 138.25,
147.97, 148.18, 150.38, 152.53, 170.78, 172.22,
176.43. m/z 409.67 (M+1).

Synthesis of 1-[4-(4-Fluoro phenyl amino)-6-(3-
naphthalen-1-yl-ureido)-[1,3,5] triazin-2-yl]-3-aryl
urea(lll a_j)

Compound (I1) (0.01mol) and Aryl urea(0.01mol)
inacetonewasrefluxed for 6 hours. The solution was
treated with crushedice, filtered, dried and purified by
flash chromarography in 30:60 ethyl acetate; hexanes
(1l I&j) asoff-whiteto brownish solids, yield 60-74%.

Spectral datafor aryl ureido1,3,5triazines(l11_))

1-[4-(4-Fluor o-phenyl amino)-6-(3-naphthalen-1-yl-
ureido)-[1,3,9] triazin-2-yl]-3-phenyl urea(I11 )
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HNMR(200MHz, DMSO-d,):  7.05-7.26 (Ar-H,
m, 8H), 5 7.47(Ar-H, d, 1H), § 7.56 (Ar-H, t, 1H), 5
7.60 (Ar-H, d, 1H), 5 7.68 (Ar-H, t, 1H), § 7.94-8.01
(Ar-H, m, 4H), 5 10.48 (NH, s, 5H). *CNMR(75
MHz, DMSO-d,): 114.05,115.96, 115.96, 117.27,
117.27, 120.35, 122.59, 122.66, 125.07, 125.07,
125.46, 125.50,126.77, 127.47, 128.26, 129.06,
129.06, 138.24, 138.25, 147.97, 148.18, 148.18,
150.37,152.53, 170.28, 171.21, 173.07.Anal. Calcd
for C,H, FN,O,: C, 59.983; H, 3.914; F, 3513; N,
20.726; O, 11.862; found: C, 59.997; H, 3.920; F,
3.550; N, 20.701; O, 11.798. m/z 541.64 (M +1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-I-
ureido)-[1,3,5] triazin-3-yl] 3-2-tolyl urea(l11,)

'HNMR (200MHz, DMSO-d,): 2.56(CH,, s, 3H),
67.04-7.20 (Ar-H, m, 7H), 6 7.35 (Ar-H, t, 1H), &
7.47 (Ar-H, t, 1H), 6 7.56-7.60 (Ar-H, m, 2H), 5 7.68
(Ar-H, t, 1H), & 7.96-7.98 (Ar-H, m, 3H), 6 10.45
(NH, s, 5H). ®*CNMR(75 MHz, DMSO-d): 17.9,
114.05, 115.96, 115.96, 116.64, 117.27, 117.27,
120.35, 121.32,122.59,122.66, 125.46, 125.46,
125.50, 126.77, 128.26, 129.62, 131.13, 138.25,
147.89, 147.97, 148.18, 150.37, 151.15, 152.53,
171.22, 173.07. Anal. Calcd for C,H_.FN,O,: C,
60.631; H, 4.179; F, 3.425; N, 20.202; O, 11.562;
found: C, 60.520; H, 4.111; F, 3.463; N,20.212;
0,11.549.m/z 451.67 (M+1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-yl-
ureido)-[1,3,5] triazin-2-yl] 3-3-tolyl urea(lll )

'HNMR (200MHz, DMSO-d,): 6 2.06 (CH,, s, 3H),
5 6.78-6.80 (Ar-H, m, 2H), & 6.97 (Ar-H, t, 1H), &
7.09-7.23 (Ar-H, m,5H), 67.47 (Ar-H, d, 1H), 5 7.56
(Ar-H, t, 1H), 6 7.60 (Ar-H, d, 1H), 6 7.68 (Ar-H, t,
1H), 6 7.96-8.00 (Ar-H, m, 3H), 6 10.46 (NH, s, 5H).
BCNMR(75MHz, DMSO-d,): 20.7, 114.05, 115.96,
115.96, 17.27, 117.27, 117.97, 120.35, 120.50,
122.59, 122.66, 123.67, 125.46, 125.50, 126.77,
128.02, 128.26, 137.77, 138.25, 144.09, 147.97,
148.18, 148.18, 150.37, 152.53, 170.28, 171.21,
173.07.Anadl. Calcdfor C,H..FN,O,: C, 60.635; H,
4.179; F, 3.425; N, 20.202; O, 1.562; found: C,
60.600; H, 4.118; F, 3.422; N, 20.233; O, 11.585. m/
z451.67(M+1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-yl-

= Pyl Peper
ureido)-[1,3,5] triazin-2-yl] 3-4-tolyl urea(lll )

'HNMR (200MHz, DMSO-d,): 6 2.34 (CH3, s, 3H),
6 7.09 (Ar-H, t, 1H), 6 7.20-7.23 (Ar-H, m, 3H), 6
(7.46-7.48 (Ar-H, m, 3H), 6 7.56-7.60 (Ar-H, m, 4H),
5 7.68 (Ar-H, t, 1H), 6 7.96-8.00 (Ar-H, m, 3H), 6
10.48 (NH, s, 5H). *CNMR(75 MHz, DMSO-d,):
21.05, 114.05, 115.96, 115.96, 117.27, 117.27,
120.35, 122.59, 122.66,125.35, 125.36, 125.46,
125.50, 126.77, 128.26, 130.06, 130.06, 135.73,
138.25, 140.24,147.97, 148.18, 148.18,
150.37,152.53, 170.28, 171.21,173.07. Anal. Calcd
forC,,H,,FN,O,: C, 60.635; H, 4.179; F, 3.425; N,
20.202; O, 11.562; found: C, 60.582; H, 4.212; F,
3.400; N, 20.201; O, 11.566. m/z 451.67 (M+1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-yl-
ureido)-[1,3,5] triazin-2-yl] 3-(2-nitr o-phenyl) urea
()

'HNMR (200MHz, DMSO-d,): 6 6.83 (Ar-H, t, 1H),
8 7.09(Ar-H,t, 1H), 67.20-7.28 (Ar-H, m, 4H), 57.46
(Ar-H, s, 1H), 5 7.48 (Ar-H, s, 1H),5 7.56-7.60 (Ar-
H, m, 3H), 67.68 (Ar-H, t, 1H), 6 7.96-7.98 (Ar-H,
m, 3H), & 10.99 (NH,s, 5H). BCNMR(75 MHz,
DMSO-d,): 114.05, 115.96, 115.96, 117.13, 117.27,
117.27,119.39, 120.35, 122.59, 122.66, 124.75,
125.46, 125.50, 125.78, 126.77, 128.26,
138.25,143.82, 144.42, 144.66, 147.97, 148.18,
150.37, 152.53, 168.59, 170.28, 173.07. Anal.Calcd
for C,H,,FN,O,: C, 55.374; H, 3.442; F, 3.243; N,
21.525; O, 16.413; found: C, 55.205; H, 3.444; F,
3.251; N, 21.601; O, 16.413. m/z 481.63 (M+1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-yl-
ureido)-[1,3,5] triazin-2-yl] 3-(3-nitro-phenyl) urea
()

'HNMR (200MHz, DMSO-d,): 6 7.09 (Ar-H, t, 1H),
6 7.20-7.23 (Ar-H, m, 3H), 56 7.35 (Ar-H, t, 1H), &
7.47-7.50 (Ar-H, m, 2H), 56 7.56 (Ar-H, t, 1H), 5 7.60
(Ar-H, d, 1H), 6 7.66-7.71 (Ar-H, m, 2H), 6 7.87
(Ar-H, d, 1H), 6 7.94-8.00 (Ar-H, m, 3H), 6 10.51
(NH, s, 5H). *CNMR(75MHz, DMSO-d,): 112.28,
114.05, 115.96, 115.96, 116.65, 117.27, 117.27,
120.35, 122.59, 122.66, 124.21, 125.46, 125.50,
126.77, 127.86, 128.26, 138.25, 145.66, 145.86,
147.97, 148.18, 148.18, 150.37, 152.53, 170.28,
171.21, 173.07. Ana.Cdlcd for C,H, FN,O,: C,
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55.374; H, 3.442; F, 3.243; N, 21.525; O, 16.413;
found: C, 55.366; H, 3.452; F, 3.242; N, 21.555; O,
16.413. m/z481.63 (M+1).

1-[4-(4-Fluor o-phenylamino)-6-(3-naphthalen-1-yl-
ureido)-[1,3,5] triazin-2-yl] 3-(4-nitr o-phenyl) urea

(Illg)

'HNMR (200MHz, DMSO-d,): § 7.09 (Ar-H, t, 1H),
§ 7.20-7.26 (Ar-H, m, 5H), & 7.47 (Ar-H, d, 1H),
7.56 (Ar-H, t, 1H), 8 7.60 (Ar-H, d,1H), § 7.68 (Ar-
H,t, 1H), § 7.94-8.02 (Ar-H, m, 5H), § 10.48 (NH, s,
5H). ®*CNMR(75MHz, DM SO—dG): 114.05, 114.21,
114.21, 115.96, 115.96, 117.27, 117.27, 120.35,
122.59, 122.66, 125.46, 125.50, 126.77, 127.01,
127.01, 128.26, 138.25, 140.55, 143.19,147.97,
148.18, 148.18, 150.37, 152.53, 170.28, 171.21,
173.07.Anal. Calcd for CH, FN,O,: C, 55.374; H,
3.442; F, 3.243; N, 21.525; O, 16.413; found: C,
55.332; H, 3.444; F, 3.232; N, 21.512; O, 16.413.
m/z481.63 (M+1).

1-(2-Chlor o-phenyl)-3-[4-(4-fluor o-phenylamino)-
6-(3-naphthalen-1-yl-ureido)-[1,3,5] triazin-2-yl]
urea(lll,)

IHNMR (200MHz, DMSO-d,): § 6.87 (Ar-H, d,1H),
§ 7.09 (Ar-H, t, 1H), & 7.16-7.29 (Ar-H, m, 5H), &
7.47 (Ar-H, d, 1H), § 7.56 (Ar-H, t, 1H), 5 7.60 (Ar-
H, d, 1H), & 7.68 (Ar-H, t, 1H), § 7.95-8.00 (Ar-H,
m, 3H), § 8.59 (Ar-H, d, 1H), & 10.67 (NH, s, 5H).
BCNMR(75 MHz, DMSO-dG): 114.05, 115.96,
115.96,117.27, 117.27, 119.25, 120.34, 120.35,
122.59, 122.66, 123.95, 125.46, 125.50, 126.77,
128.26, 128.96, 129.89, 138.25, 143.74, 147.97,
148.18, 148.97, 150.37, 152.53, 170.28,170.99,
173.07. Andl. Cdcd for C,H, CIFN,O,: C, 56.390;
H, 3.505; Cl, 6.164; F, 3.303; N, 19.484; O, 11.151;
found: C, 56.375; H, 3.510; Cl, 6.202; F, 3.322; N,
19.392; 0,11.154. m/z 471.08 (M+1).

1-(3-Chlor o-phenyl)-3-[4-(4-fluor o-phenylamino)-
6-(3-naphthalen-1-yl-ureido)-[1,3,5] triazin-2-yl]
urea(lll,)

HNMR (200 MHz, DMSO-d,): § 6.86 (Ar-H, d,1H),
§ 6.99-7.26 (Ar-H, m, 6H), 5 7.47 (Ar-H, t, 1H), &
7.56 (Ar-H, t, 1H), § 7.60 (Ar-H, d, 1H), & 7.68 (Ar-
H, t, 1H), 5 7.95-8.02 (Ar-H, m 4H), 8 10.60 (NH, s,
5H).*CNMR(75MHz, DMSO-d,): 114.05, 115.96,

@Wu'c CHEMISTRY co—

115.96, 117.27, 117.27, 120.35, 121.55, 122.59,
122.66, 122.70, 123.55, 125.46, 125.50, 126.77,
128.26, 129.50, 132.60, 138.25, 141, 147.97,
148.18, 148.18, 150.37, 152.53, 170.28, 171.21,
173.07. Ana.Calcd for C,,H, CIFN,O,: C, 56.390;
H, 3.505; Cl, 6.164; F, 3.303; N, 19.484; O, 11.151,
found: C, 56.402; H, 3.521; Cl, 6.175; F, 2.298; N,
19.500; O, 11.150. m/z 471.08 (M+1).

1-(4-Chlor o-phenyl)-3-[4-(4-fluor o-phenylamino)-
6-(3-naphthalen-1-yl-ureido)-[1,3,5] triazin-2-yl]
urea(ll Ij)

'HNMR (200MHz, DMSO-d,): 6 6.91-6.95 (Ar-H,
m, 2H), 7.00 (Ar-H, d, 1H), 67.03 (Ar-H, d, 1H), &
7.09 (Ar-H,t,1H), 5 7.16-7.23 (Ar-H,m, 3H), 8 7.47
(Ar-H, d, 1H), 6 7.53-7.72 (Ar-H, m, 3H), 5 7.94-
8.01 (Ar-H, m, 3H), 510.48 (NH, s, 5H). *CNMR(75
MHz, DMSO-d,): 114.05, 115.96, 115.96, 117.27,
117.27, 120.35, 122.59, 122.66, 124.49, 124.49,
125.46, 125.50, 126.77, 127.21, 127.21,128.26,
128.81, 138.25, 138.85, 147.97, 148.18, 148.18,
150.37,152.53,170.28,171.27,173.07.Ana. Calcd
for C,,H, CIFN,O,: C, 56.390; H, 3.505; Cl, 6.164,
F 3.303; N, 19.484; O, 11.151; found: C, 56.381; H,
3.501; Cl, 6.152; F, 3.313; N, 19.500; O, 11.132. m/
z471.08 (M+1).
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